a2 United States Patent

Moon et al.

US009680069B2

US 9,680,069 B2
Jun. 13, 2017

(10) Patent No.:
45) Date of Patent:

(54) LIGHT EMITTING DEVICE PACKAGE,

WAVELENGTH CONVERSION FILM, AND

MANUFACTURING METHOD THEREOF

(71)  Applicant: SAMSUNG ELECTRONICS CO.,
LTD., Suwon-si (KR)

(72)

Inventors: Kyung Mi Moon, Suwon-si (KR); Won

Soo Ji, Hwaseong-si (KR)
(73)

Assignee: SAMSUNG ELECTRONICS CO.,

LTD., Suwon-si (KR)
Notice:

")

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

@
(22)

Appl. No.: 15/098,123

Filed: Apr. 13, 2016

(65) Prior Publication Data

US 2016/0359089 Al Dec. 8, 2016

(30) Foreign Application Priority Data

Jun. 8, 2015 (KR) coovvvvveeerrecees 10-2015-0080778
(51) Int.CL
HOIL 33/00
HOIL 33/50
US. CL

CPC

(2010.01)
(2010.01)
(52)
HOIL 33/504 (2013.01); HO1L 33/507
(2013.01); HOIL 2224/16225 (2013.01); HOIL
2933/0041 (2013.01)

Field of Classification Search

(58)

CPC ... HO1L 33/504; HO1L 33/507; HO1L
2933/0041
USPC i 257/98

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,372,608 Bl 4/2002 Shimoda et al.
6,645,830 B2  11/2003 Shimoda et al.
RE38,466 E 3/2004 Inoue et al.
6,818,465 B2  11/2004 Biwa et al.
6,818,530 B2  11/2004 Shimoda et al.
6,858,081 B2 2/2005 Biwa et al.
6,967,353 B2  11/2005 Suzuki et al.
7,002,182 B2 2/2006 Okuyama et al.
7,084,420 B2 8/2006 Kim et al.
7,087,932 B2 8/2006 Okuyama et al.
7,154,124 B2  12/2006 Han et al.
7,208,725 B2 4/2007 Sherrer et al.
(Continued)
FOREIGN PATENT DOCUMENTS

P 2008-209522 A 9/2008

Jp 2011-23560 A 2/2011

Jp 201493398 A 5/2014

Primary Examiner — Tu-Tu Ho
(74) Attorney, Agent, or Firm — Sughrue Mion, PLLC

(57) ABSTRACT

A light emitting device package is provided. The package
includes a light emitting device including a substrate, and a
light emitting structure having a first conductivity-type
semiconductor layer, an active layer, and a second conduc-
tivity-type semiconductor layer stacked on the substrate; and
a wavelength conversion film disposed in a path of light
emitted by the light emitting device and having phosphor
layers stacked on each other. A portion of the phosphor
layers includes phosphor structures including a wavelength
conversion material receiving light emitted from the light
emitting device and converting a wavelength thereof and a
binding resin binding the wavelength conversion material,
and a transparent resin filling spaces between the phosphor
structures.

19 Claims, 26 Drawing Sheets
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